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(54) FUEL VAPOR SEPARATION DEVICE FOR OUTBOARD MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To exhaust only fuel 
vapor by making respiration possible while stored 
fuel is being restrained from flowing out to an air 
vent pipe in an auxiliary fuel tank affected by the 
various kinds of inclination of an outboard motor, 
which is caused by the conditions of rolling, 
pitching, tilt up, and steering at a tilt-up 
condition. 

SOLUTION: A first and a second air vent hole 
1551 and 1552 opening their one side ends al and 
a2 in the upper space of the inside, and inflow air 
vent holes 157 relatively communicating the other 
side ends bl and b2. of these air vent holes with 
each other, are formed in the ceiling wall of an 
auxiliary fuel tank 892, these one side ends al and a2 are relatively separated in the 
right and left directions of the auxiliary fuel tank 892. so as to be disposed roughly at the 
center part in the longitudinal direction of the aforesaid tank, and concurrently, the 
other side ends a2 and al of the respective one side air vent holes 1551 and 1552 are 
disposed to the same side of the one side ends a2 and al of the other side end air vent 
holes 1552 and 1551, and one air vent pipe is connected with the inflow air vent holes 
157. 
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fClaim(s)] 

[Claim l] While receiving the surplus fuel which flows back to the engine room (36) of an 
outboard motor (O) from the fuel injection valve (94) side of the engine (E) in this engine 
room (36) The spare fuel tank (89) which separates fuel vapor from a reservoir fuel is 
arranged. In the fuel vapor decollator in an outboard motor which connected to this spare 
fuel tank (89) air vent tubing (120) which is open for free passage to the up space of that 
interior, and is prolonged up The 1st and 2nd air vent hole which carries out opening of 
the one edge each (al and a2) to the head-lining wall of a spare fuel tank (89) in said up 
space (1551 1552), The unification air vent hole (157) which opens both the other ends (bl 
and b2) of these 1st and 2nd air vent hole (1551 1552) for free passage is formed. While 
being mutually isolated to the longitudinal direction of a spare fuel tank (89) and 
arranging said end (al and a2) of the 1st and 2nd air vent hole (1551 1552) in the 
cross* direction abbreviation center section of the spare fuel tank (89) The other end (bl, 
b2) of the air vent hole (1551 1552) of one method each of two is arranged to an end [ of air 
vent hole (1552 1551) of another side ] (a2 and al), and ********** g^e. the [ 1st ] - The 
fuel vapor decollator in an outboard motor characterized by connecting said air vent 
tubing (120) to a unification air vent hole (157). 

[Claim 2] The fuel vapor decollator in an outboard motor which forms the 1st and 2nd air 
vent hole (1551 1552) in an ancyloid, and is characterized by having arranged these 1st 
and 2nd air vent hole (1551 1552) and the unification air vent hole (157) on the same level 
surface in a thing according to claim 1. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention arranges in the engine room of an outboard motor 
the spare fuel tank which separates fuel vapor from a reservoir fuel while receiving the 
surplus fuel which flows back from the fuel injection valve side of the engine in this 
engine room, connects to this spare fuel tank air vent tubing which is open for free 
passage to the up space of that interior, and is prolonged up, and relates to the fuel 
vapor decollator in an outboard motor which discharged the fuel vapor generated in the 
spare fuel tank through air vent tubing. 
[0002] 

[Description of the Prior Art] The fuel vapor decollator in a ****** outboard motor is 

already known as indicated by JP,4-295172,A. 

[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the state of anchoring to a hull, 
by **** in rolling, pitching, a tilt rise, and a tilt rise condition etc., an outboard motor is 
obliged to incline in the various directions greatly, such even case, it needs to suppress 
runoff in air vent tubing of a reservoir fuel in a spare fuel tank, needs to enable **** 
breathing, and needs to discharge only fuel vapor. 

[0004] the structure in which this invention may satisfy such a demand - it aims at 

offering the fuel vapor decollator in said easy outboard motor. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, while 
this invention receives the surplus fuel which flows back from the fuel injection valve 
side of the engine in this engine room to the engine room of an outboard motor In the 
fuel vapor decollator in an outboard motor which arranged the spare fuel tank which 
separates fuel vapor from a reservoir fuel, and connected to this spare fuel tank air vent 
tubing which is open for free passage to the up space of that interior, and is prolonged up 
The 1st and 2nd air vent hole which carries out opening of the one edge each to the 
head-lining wall of a spare fuel tank in said up space, The unification air vent hole 
which opens both the other ends of these 1st and 2nd air vent hole for free passage is 
formed. While being mutually isolated to the longitudinal direction of a spare fuel tank 
and arranging said end of the 1st and 2nd air vent hole in the cross-direction 
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abbreviation center section of the spare fuel tank the [ 1st ] - the other end of the air 
vent hole of one method each of two is arranged to an end L of air vent hole of another 
side ], and ********** side, and it is characterized [ 1st ] by connecting said air vent 
tubing to a unification air vent hole. 

[0006] According to this 1st description, even if an outboard motor is ** carried out in 
various dip positions, the opening edge into the spare fuel tank of the 1st and the 2nd 
car air vent hole cannot sink into the bottom of a reservoir fuel oil level simultaneously, 
one of opening edges can be exposed to the reservoir oil-level upper part at least, and, 
moreover, trespass of the fuel to a unification air vent hole can be prevented. Therefore, 
since a spare fuel tank can be breathed through the air vent hole, the unification air 
vent hole, and air vent tubing which were exposed to the reservoir fuel oil-level upper 
part, it can discharge the fuel vapor generated in the spare fuel tank, without making a 
reservoir fuel flow out. And since one is sufficient for air vent tubing linked to a spare 
fuel tank, it can be contributed to the simplification of structure. 

[0007] Moreover, this invention is characterized by in addition to the above-mentioned 
description, having formed the 1st and 2nd air vent hole in the ancyloid, and having 
arranged these 1st and 2nd air vent hole and the unification air vent hole on the same 
level surface. 

[0008] According to this 2nd description, formation of these air vent hole to this 
head lining wall is attained by arrangement on the same flat surface of the 1st and 2nd 
air vent hole and a unification air vent hole, suppressing the increase of thickness of the 
head-lining wall of a spare fuel tank to the minimum. 
[0009] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained 
based on a drawing. 

[0010] Drawing 1 thru/or drawing 12 are what shows one example of this invention. 
Drawing 1 The whole outboard motor side elevation, Drawing 2 3 view drawing of 
drawing 2 , and drawing 4 for the 2 2 line expanded sectional view of drawing 1 , and 
drawing 3 The 4 direction view drawing of drawing 3 , Drawing 5 the important section 
expanded sectional view of drawing 3 , and drawing 7 for the 5-5 line sectional view of 
drawing 3 , and drawing 6 7 view drawing of drawing 6 , 8 view drawing, drawing 9 , 
drawing 10 , drawing 11 , and drawing 12 of drawing 7 drawing 8 9 9 line of drawing 7 
R> 7, 10 -10 line, 11 to 11 line and a 12-12 line sectional view, and drawing 13 are [ 14 
view drawing, drawing 15 drawing 16 , and drawing 17 of drawing 3 of a cooling water 
circuit diagram and drawing 14 ] 15 to 15 line of drawing 14 , 16 to 16 line, and a 1717 
line sectional view. 

[00 11] In drawing 1 , the outboard motor O as a power unit is equipped with the 
mounting case 2 as an engine base material combined with the upper part of the 
extension case 1, and the water-cooled serial 4-cylinder four stroke cycle engine E makes 
a crankshaft 15 longitudinally the top face of this mounting case 2, and it is supported. 
The undershirt case 3 which the top face opened is combined with the mounting case 2, 
the upper part of this undershirt case 3 is equipped with engine enclosure 4 free 
[ attachment and detachment ], and the engine room 36 in which Engine E is held by the 
above-mentioned mounting case 2, the undershirt case 3, and engine enclosure 4 is 
formed. 

[0012] Between the margo inferior of the undershirt case 3, and the edge near the upper 
bed of the extension case 1, it is equipped with undercover 5 so that the outside of the 
mounting case 2 may be covered. 

[0013] Engine E is equipped with a cylinder block 6, a crank case 7, the cylinder head 8, 
the cylinder- head cover 9, the lower belt cover 10, and the up belt cover 11, and the 
underside of a cylinder block 6 and a crank case 7 is supported by the top face of said 
mounting case 2. The piston 13 has fitted into four cylinders 12 formed in the cylinder 
block 6 free [ sliding ], respectively, and each piston 13 is connected in the direction of a 
vertical by the arranged crankshaft 15 through a connecting rod 14. 
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[0014] The driving shaft 17 connected with the soffit of a crankshaft 15 with the flywheel 
16 is connected to the propeller shaft 21 which has a propeller 20 in the back end 
through the bevel gear device 19 by which it extended caudad and the soffit established 
the interior of the extension case 1 in the interior of a gear case 18. The soffit of change 
speed pull-rod 22 is connected to the anterior part of the bevel gear device 19 in order to 
switch the hand of cut of a propeller shaft 21. 

[0015] the stern bracket 27 with which Stern S was equipped with the swivel case 26 
which the swivel shaft 25 is being fixed between the upper mounting 23 prepared in the 
mounting case 2, and ROAMAUNTO 24 prepared in the extension case 1, and supports 
this swivel shaft 25 free [ a revolution ] - the tilt shaft 28 - minding - the upper and 
lower sides - it is supported rockable. 

[0016] An oil pan mechanism 29 and an exhaust pipe 30 are combined with the 
underside of the mounting case 2. The exhaust gas discharged by the building envelope 
of the extension case 1 from the exhaust pipe 30 passes the centrum of the boss section of 
a propeller 20, and is discharged underwater. 

[0017] The engine E held in the engine room 36 is equipped with a crankshaft 15, two 
secondary balancer shafts 37 and 38 arranged at parallel, and one cam shaft 39 so that 
clearly from drawing 2 . The secondary balancer shafts 37 and 38 are supported by the 
cylinder block 6 of cylinder head 8 approach rather than a crankshaft 15, and a cam 
shaft 39 is supported between the mating faces of the cylinder head 8 and a 
cylinder-head cover 9. 

[0018] The pulley assembly 44 which unified the 40 or secondary camshaft- drive pulley 
balancer shaft actuation pulley 41, the generator actuation pulley 42, and the cooling 
fan 43 is fixed to the upper bed of a crankshaft 15. The cam shaft driven pulley 45 fixed 
to the upper bed of a cam shaft 39 and said camshaft- drive pulley 40 are connected by 
the endless belt 46. The diameter of the camshaft-drive pulley 40 is set as 1/2 of the 
diameter of the cam shaft driven pulley 45, therefore a cam shaft 39 rotates at the rate 
of 1/2 of a crankshaft 15. The tension pulley 49 prepared in the end of the arm 48 
supported pivotably by the pin 47 is forced on the outside surface of the endless belt 46 
by the resiliency of a spring 50, and, thereby, predetermined tension is given to the 
endless belt 46. 

[0019] The secondary balancer shafts driven pulleys 52 and 53 of the couple fixed, 
respectively and said secondary balancer shafts actuation pulley 41 are connected to the 
intermediate shaft 51 established near one secondary balancer shafts 37, and secondary 
balancer shafts 38 of another side by the endless belt 54. The tension pulley 57 prepared 
in the end of the arm 56 supported pivotably by the pin 55 is forced on the outside 
surface of the endless belt 54 by the resiliency of a spring 58, and, thereby, 
predetermined tension is given to the endless belt 54. It connects by the gear (not shown) 
of the diameter of said of a couple, the diameter of the secondary balancer shafts 
actuation pulley 41 is set up the twice of the diameter of the each secondary balancer 
shaft driven pulleys 52 and 53, therefore an intermediate shaft 52 and one secondary 
balancer shafts 37 rotate the secondary balancer shafts 37 and 38 of a couple to hard 
flow mutually with a crankshaft twice the rate of 15. 

[0020] A generator 62 is supported with two bolts 61 by the bracket 60 fixed to the top 
face of a crank case 7 with two bolts 59. The generator driven pulley 64 fixed to the 
revolving shaft 63 of a generator 62 and said generator actuation pulley 42 are 
connected by the endless belt 65, and a generator 62 drives with a crankshaft 15. Thus, 
by having formed the generator 62 in Engine E and another object, compared with the 
case where a generator is built into the flywheel prepared in the crankshaft 15, it 
becomes possible to use the general-purpose generator 62, and is advantageous on cost, 
and it is possible to also make the capacity of a generator 62 increase easily moreover. 
[0021] Three belts 46, 54, and 65 which drive the 39 or secondary cam shaft balancer 
shafts 37 and 38 and a generator 62 are contained by the belt room 68 formed by the 
lower belt cover 10 and the up belt cover 11. The lower belt cover 10 is the opening 101 
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surrounding the perimeter of a generator 62. While having, it is the slit 102 of plurality 
[ bottom wall / on the right-hand side of a crankshaft 15 ]. It has and they are these 
openings 101. And slit 102 It minds and air is introduced into the belt room 68. 
[0022] It sets to drawing 2 thru/or drawing 4 , and is the back opening 41 of the shape of 
a slit of a left Uichi pair [ rear face / of engine enclosure 4 / up ]. It is formed and is this 
back opening 41. The guide plate 75 which is ahead prolonged from the margo inferior 
and the front end finishes with the cross- direction pars intermedia of an engine room 36 
fixes to the inner surface of engine enclosure 4. On the occasion of the fixing, boss 75a of 
the pars intermedia fixes [ the trailing-edge section of a guide plate 75 ] to the inner 
surface of engine enclosure 4 with the tap screw thread 74 the tap screw thread 73 again, 
this guide plate 75 - back opening 41 from two steps of ridge steps 751 which start 
stair-like toward the inside of an engine room 36, and 752 It is formed. 
[0023] **(ing) -- back opening 41 from the space where the inhaled air was inserted 
into the upper wall and guide plate 75 of engine enclosure 4 - passing - the front - 
flowing two steps of ridge steps 751, and 752 It rises. The droplet contained in the air 
is the ridge step 751 and 752 in that case. Since progress is prevented, only air is the 
ridge step 751 and 752. It will pass, and will flow into an engine room 36, and the 
inhalation of air of Engine E and cooling of each part are presented. 

[0024] As shown in drawing 3 and drawing 14 thru/or drawing 17 , the 1st free passage 
cylinder 115 (the 1st free passage section) of a square shape which stands in a row in the 
belt room 68 protrudes on the top face of the up belt cover 11, and the seal member 117 
made from urethane foam is ****(ed) in the upper part opening periphery. On the other 
hand, the 2nd free passage cylinder 116 (the 1st free passage section) of the square 
shape which it extends [ square shape ] in the vertical direction and makes an upper bed 
contact the inner surface of engine enclosure 4 is formed in the right flank of a guide 
plate 75, and it is the back opening 41 of engine enclosure 4 in the posterior wall of 
stomach. The notch 118 which consists and opens the upward level difference 72 for free 
passage is formed, and the 1st and 2nd free passage cylinder 115,116 the undershirt 
case 3 of engine enclosure 4 - it wears, the seal member 117 is minded according to * **, 
and it joins and dissociates mutually. 

[0025] It ** and is said opening 101. And slit 102 The air which minded and was 
introduced into the belt room 68 lets the free passage way 123 for ventilation, the 2nd 
free passage cylinder 116, and notch 118 in the 1st free passage cylinder 115 which are 
mentioned later pass, and is the back opening 41. It will be discharged outside and the 
belt room 68 can be ventilated. The notch 118 of the 2nd free passage cylinder 116 is the 
back opening 41 in that case. Since the upper location is occupied, it is the back opening 
41. Trespass in the 2nd free passage cylinder 116 of the coming droplet can be prevented. 
[0026] Next, based on drawing 2 thru/or drawing 4 , the structure of the inhalation-of-air 
system of Engine E is explained. 

[0027] The inhalation-of-air silencer 76 is fixed to the front face of a crank case 7 with 
three bolts 77. The inhalation-of-air silencer 76 consists of the box-like body section 78 
and the duct section 79 combined with the left lateral of this body section 78. The duct 
section 79 is the inhalation-of-air opening 791 which places opening upside down in the 
soffit. Free passage hole 792 which is open for free passage to the upper bed in the 
building envelope of the body section 78 while having It has. The throttle body 80 
arranged at the right lateral of the body section 78 of the inhalation-of-air silencer 76 is 
connected to said body section 78 through the short air intake duct 35 which has 
flexibility. 

[0028] Connection immobilization of the throttle body 80 is carried out at the inlet 
manifold 85 described below. It is arranged so that the inlet manifold 85 which equipped 
one with an elbow 81, a surge tank 82, four inlet pipes 83a, 83b, 83c, and 83d, and a 
mounting flange 84 may meet the right lateral of Engine E. An elbow 81 changes the 
flow of inhalation of air from the flow along the front face of a crank case 7 90 degrees of 
abbreviation to the flow in alignment with the right lateral of a crank case 7, and 
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although it may be a duct which has flexibility, it is united with said surge tank 82, inlet 
pipes 83a, 83b, 83c, and 83d, and a mounting flange 84 in this example for support 
immobilization of a throttle body 80. 

[0029] The amount of [ of the elbow 81 of an inlet manifold 85 and a surge tank 82 ] 
connection is a dimension configuration smaller than the upper bed and soffit of a surge 
tank 82 in the vertical direction, and it is a bolt 861 and 862 in this part. Two brackets 
863 which have a loose hole Inlet-manifold clamp face 81 where it was fixed to the right 
side attachment wall of a crank case 7, and the mounting flange 84 was further formed 
in the right lateral of the cylinder head 8 with two or more bolts 87 It is fixed. 
[0030] Next, based on drawing 2 thru/or drawing 8 , the structure of the fuel supply 
system of Engine E is explained. 

[0031] The main fuel tank (not shown) which two low voltage fuel pumps 88 which 
become the rear face of a cylinder-head cover 9 from a plunger pump are formed in 
juxtaposition, and was installed in the interior of a ship by these low voltage fuel pump 

88 to fuel feeding pipe LI The low pressure fuel filter and fuel feeding pipe L2 which are 
minded and the attracted fuel does not illustrate The spare fuel tank 89 which was 
minded and was arranged in the right-hand side of Engine E is supplied. As shown in 
drawing 5 , the rocker arm 103 for pump actuation is supported by the inhalation-of-air 
rocker-arm shaft 102 which supports the inhalation-of-air rocker arm 101 at the same 
axle, and while the end of the rocker arm 103 for pump actuation engages with the pump 
cam 104 prepared in said cam shaft 39, the other end engages with the plunger 105 of 
each low voltage fuel pump 88. This drives the low voltage fuel pump 88 with a cam 
shaft 39. 

[0032] moreover, it is shown in drawing 6 thru/or drawing 12 - as - said spare fuel tank 

89 - lower tank body 891 Up cap 892 combined with the upper bed 2 **** s is carried out 
- having - **** - tank body 891 **** - the 1st bracket 1301 prolonged for a long time 

back The 2nd comparatively short bracket 1302 which projects ahead The 3rd 
comparatively short bracket 1303 which projects up It is formed in one. These brackets 
1301, 1302, and 1303 The mounting hole at a head is equipped with the elastic grommet 
131, respectively, these grommets 131 - minding - the 1st and 2nd brackets 1301 and 
1302 The 1st and 2nd mounting boss 1321 who formed in the 83d of the 4th inlet pipe, 
and a cylinder block 6, and 1322 A bolt 1291 and 1292 A mounting eclipse and the 3rd 
bracket 131 are supported by the support pin 133 which protruded on the side face of a 
surge tank 82, respectively. The above-mentioned elastic grommet 131 can also suppress 
heat conduction while preventing the oscillating transfer to a spare fuel tank 89 from 
Engine E. 

[0033] The float valve 90 which adjusts the fuel oil level to store to the interior of a spare 
fuel tank 89 is contained. This float valve 90 is said fuel feeding pipe L2 prolonged from 
the low voltage fuel pump 88. It consists of a closing motion valve 108 prepared in the 
part connected to a spare fuel tank 89, and float 109 which follows a fuel oil level, goes 
up and down, and carries out closing motion actuation of said closing motion valve 108. 
If the closing motion valve 108 will open and the fuel from the low voltage fuel pump 88 
will be introduced in a spare fuel tank 89, if it ** and a fuel oil level falls from convention 
level, and it goes up more than convention level, the closing motion valve 108 will close 
the valve and acceptance of the fuel from the low voltage fuel pump 88 will be 
intercepted. 

[0034] The high voltage fuel pump 91 which turned the axis to the cross direction 
directly under this tank, and the high voltage fuel filter 92 which turned the axis in the 
vertical direction just behind this tank are attached in a spare fuel tank 89. 
[0035] The high voltage fuel pump 91 is covered with the cylinder-like heat insulator 234 
with which the whole cylindrical peripheral face comes to compare the semicircle barrels 
134a and 134b of a couple. In the case of the example of a graphic display, the heat 
insulator 134 fabricates the layered product of a nonwoven fabric and foaming melamine 
resin. The circular sulcus 135 of an order couple is formed in this heat insulator 134 on 
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both sides of the central thick section, an elastic band 137 is wound around each circular 
sulcus 135, and the high voltage fuel pump 91 is bound tight and attached in the bottom 
wall outside surface of a spare fuel tank 89 with the fixing band 136 made from a steel 
plate which engaged with those peripheries. That is, while engaging with the 
above-mentioned hook engagement section 138 to which the hook engagement section 
138 of an order couple is formed by the side besides the lower part at one again, and the 
mounting boss 139 of an order couple corresponds hook 136a of the end of each fixing 
band 136 to the lower part 1 side of a spare fuel tank 89, the high voltage fuel pump 91 is 
bound tight by the bottom wall outside surface of a spare fuel tank 89 by fixing the other 
end of each fixing band 136 with a bolt 140 to the above-mentioned corresponding 
mounting boss 139. In this way, by arranging the high voltage fuel pump 91 directly 
under a spare fuel tank 89, contiguity arrangement of the fuel outlet pipe 141 which 
protruded on the front face of a pars basilaris ossis occipitalis of this tank 89, and the 
fuel inlet pipe 91i which protruded on the front end side of this pump 91 is carried out 
mutually, and these are connected with the short low voltage fuel pipe 143 as much as 
possible. 

[0036] The high voltage fuel filter 92 is the 1st bracket 1301 of a spare fuel tank 89. It is 
attached in the lateral surface, namely, the 1st bracket 1301 **** - fixing the other end 
to the above-mentioned mounting boss 145 with a bolt 149, while the mounting boss 145 
and the hook engagement section 146 get mixed up, are formed and engaging with the 
above-mentioned hook engagement section 146 hook 148a of the end of the fixing band 
148 made from a steel plate which engaged with the periphery of the high voltage fuel 
filter 92 through the elastic band 147 - the high voltage fuel filter 92 - the 1st bracket 
1301 of a spare fuel tank 89 It is bound tight by the lateral surface. In this way, fuel 
outlet-pipe 91o which protruded on the back end side of high voltage fuel PO 1 PU 91, 
and fuel inlet pipe 92i which protruded on the soffit side of the high voltage fuel filter 92 
approach mutually, it is arranged, and these are connected with the short high voltage 
fuel pipe 144 as much as possible. 

[0037] It **, and since the high voltage fuel pump 91 is covered with a heat insulator 134, 
even if the ambient temperature immediately after the shutdown of Engine E and in 
engine enclosure 4 rises temporarily, heating by the high temperature of the ambient 
atmosphere can be avoided, and into the fuel which remains inside this pump, it can 
prevent that air bubbles are generated and can supply a fuel proper to a fuel injection 
valve 94 at the time of restart of Engine E. 

[0038] While the fuel rail 93 is fixed to the mounting flange 84 of an inlet manifold 85 
with two or more bolts 113, four fuel injection valves 94 corresponding to four cylinders 
12 are being fixed to it, and it is a fuel feeding pipe L4 from the high voltage fuel filter 92. 
The fuel which minded and was supplied to the soffit of the fuel rail 93 is distributed to 
four fuel injection valves 94. The regulator 95 formed in the upper bed of the fuel rail 93 
is a fuel-return pipe L5 about an excessive fuel while adjusting the pressure of the fuel 
supplied to a fuel injection valve 94. It minds and a spare fuel tank 89 is made to flow 
back. A regulator 95 and a surge tank 82 are negative pressure tubing L6 that the 
setting pressure of a regulator 95 should be adjusted. It minds and connects. 
[0039] In case it ** and Engine E is assembled, by attaching the high voltage fuel pump 
91 and the high voltage fuel filter 92 in a spare fuel tank 89 in an auxiliary assembly 
line beforehand, constituting a fuel auxiliary machinery assembly, attaching the spare 
fuel tank 89 subsequently to an inlet manifold 85, constituting the assembly of a 
manifold and fuel auxiliary machinery, and attaching this to the body of Engine E in the 
main assembly line, the manday with a group in the main assembly line can be 
decreased, and assembly nature can be raised. 

[0040] The air vent room 151 is formed in the upper part in a spare fuel tank 89 so that 
clearly from drawing 7 thru/or drawing 9 . This air vent room 151 is the up cap 892. It is 
formed in the baffle plate 153 joined to the septum 152 of the couple which opened 
spacing in the head lining side and protruded on it forward and backward by the soffit 
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side of both this septum 152, and the through-hole 154 which opens the center section of 
the air vent room 151 for free passage to lower space is drilled in this baffle plate 153. 
[0041] The 1st and 2nd air vent hole 1551 of the couple in which one edge each carries 
out opening to the head-lining wall of a spare fuel tank 89 at the above-mentioned air 
vent room 151, and 1552 These air vent hole 1551 and 1552 The unification air vent hole 
156 which opens both the other ends for free passage is formed, that time the 1st and 
2nd air vent hole 1551 and 1552 those ends al and a2 Mutually, carry out as much as 
possible isolation, and opening is carried out to the longitudinal direction of a spare fuel 
tank 89 in the cross -direction abbreviation center section of the spare fuel tank 89 at the 
air vent room 151 (the example of a graphic display - a center section - after [ **** ] 
approach), the [ and / 1st ] - the air vent hole 1551 of one method each of two, the other 
end bl of 1552, and b2 The air vent hole 1552 of another side, and 1551 An end a2 and 
al It is formed in an ancyloid, respectively so that it may be arranged at a ********** 
side. It is the above-mentioned 1st and 2nd air vent hole 1551 and 1552 in that case. It is 
the up cap 892 so that it may reach and the unification air vent hole 156 may be 
arranged on the same level surface. Drilling is carried out to heavy-gage part 892 a, and 
those processing openings are blockaded with a plug 157. Thus, the above-mentioned 1st 
and 2nd air vent hole 1551 and 1552 By reaching and arranging the unification air vent 
hole 156 on the same level surface, it is the up cap 892. The increase of thickness of 
heavy-gage part 892 a can be suppressed to the minimum. 

[0042] Up cap 892 The splice 121 of the piece which stands in a row in the unification air 
vent hole 156 is set up by the top face, and this splice 121 is connected to the splice 122 
which protruded on the underside of said lower belt cover 10 through the air vent tubing 
120. 

[0043] In drawing 14 thru/or drawing 17 , the septum 125 which divides the inside of 
said 1st free passage cylinder 115 on the free passage way 123 for ventilation which 
stands in a row in the belt room 68, and the free passage way 124 for air vents which 
stands in a row in the above-mentioned splice 122 is again formed in said upper part and 
the lower belt cover 10. 

[0044] It ** and responds to the change in a reservoir fuel in a spare fuel tank 89. The 
through-hole 154 of a baffle plate 153, the air vent room 151, the 1st and 2nd air vent 
hole 1551, and 1552, It lets the air vent path which consists of the unification air vent 
hole 156, the air vent tubing 120, a free passage way 124 for air vents, and the 2nd free 
passage cylinder 116 pass, and is the back opening 41. Since it may breathe in between 
The interior can always be changed into an abbreviation atmospheric pressure condition, 
and the fuel to a fuel injection valve 94 can be supplied convenient. Moreover, when a 
spare fuel tank 89 receives the radiant heat of Engine E, or it originates in the hot 
surplus fuel for a regulator 95 flowing back to a spare fuel tank 89 etc. and fuel vapor 
occurs in a spare fuel tank 89, the fuel vapor goes up the above-mentioned air vent path, 
and is the back opening 41 of the engine enclosure 4 upper part from the notch 118 of the 
2nd free passage cylinder 116. It lets it pass and is discharged smoothly outside, fuel 
vapor is inhaled by Engine E in this way - preventing -- the exhaust air - aggravation of 
description is avoidable. Moreover, since it is isolated by the free passage way 123 for 
ventilation, and the septum 125 in the 1st free passage cylinder 115, the free passage 
way 124 for air vents along which fuel vapor passes in that case can also prevent an 
inflow in the belt room 68 of fuel vapor. 

[0045] And since the seal member 117 which one place is sufficient for the free passage 
section, and carries out the seal of the free passage section since it forms in the common 
1st free passage cylinder 115 and was made open for free passage [ with the 2nd free 
passage cylinder 1 16 ] to anchoring and coincidence of engine enclosure 4 can also be 
managed with one piece, the free passage way 123 for ventilation and the free passage 
way 124 for air vents can be contributed to the simplification of structure. 
[0046] By the way, it is the 1st and 2nd air vent hole 1551 arranged in the 
cross -direction abbreviation center section of this tank 89 since the reservoir fuel for this 
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tank 89 is put aside before this tank 89 or to the backside when a spare fuel tank 89 
inclines greatly in a cross direction by pitching of a hull, or the tilt rise of an outboard 
motor, and it is carried out, and 1552. The opening edge al to the air vent room 151, and 
a2 It does not sink into the bottom of the above-mentioned reservoir fuel oil level, 
moreover, when a spare fuel tank 89 inclines greatly by rolling of a hull, **** in the tilt 
rise condition of an outboard motor O, etc. Since the reservoir fuel for this tank 89 is put 
aside and made into the left-hand side or right-hand side of this tank 89 The 1st and 2nd 
air vents 1551 and 1552 Opening edge al to one of the air vent rooms 151 Or a2 
Although it sinks in the bottom of a reservoir fuel oil level, it is the opening edge a2 of 
another side. Or al Carrying out opening to the up space of this tank 89 can be 
continued. And end al of one air vent hole Or a2 Although it sinks in the bottom of a 
reservoir fuel oil level, it is the other end bl of this air vent hole. Or b2 Since a location is 
occupied above a reservoir fuel oil level, a reservoir fuel does not invade even into the 
unification air vent hole 156. However an outboard motor O may incline, always 
therefore, the interior of a spare fuel tank 89 one [ which continues carrying out opening 
to the up space / at least ] air vent hole 1551 Or 1552 It is the back opening 41, without 
making a reservoir fuel the fuel vapor which it is possible to breathe through the 
unification air vent hole 156 and air vent tubing 120 grade which stand in a row in it, 
and was generated within this tank 89 flow out. It can discharge outside. And since one 
is only sufficient for the air vent tubing 120 linked to a spare fuel tank 89, there are few 
components mark and they can contribute it to the simplification of structure. 
[0047] the 1st and 2nd air vent hole 1551 and 1552 since the opening edges a and b to 
the air vent room 151 are covered with a baffle plate 153 - the fuel oil level in a spare 
fuel tank 89 - being choppy - also depending - the 1st and 2nd air vent hole 1551 of the 
fuel, and 1552 Encroachment can be suppressed in a baffle plate 153. [ moreover, ] 
[0048] Moreover, as shown in drawing 7 and drawing 12 , it is the up cap 892. In a 
head-lining wall, it is said fuel-return pipe L5. The fuel return hole 160 connected with 
the splice 159 connected in it is formed. While being prepared so that opening of this fuel 
return hole 160 may be carried out to the front face of the anterior part septum 152 of 
said air vent room 151, said baffle plate 153 is formed so that it may ****** for a long 
time ahead of the above-mentioned septum 152. Therefore, fuel-return pipe K5 Since the 
passed surplus fuel of elevated-temperature high voltage will be breathed out on the 
baffle plate 153 in a spare fuel tank 89 from the fuel return hole 160, it can separate the 
air bubbles contained in the fuel on a baffle plate 153, and can avoid mixing of the air 
bubbles to the reservoir fuel of a spare fuel tank 89 as much as possible. Moreover, it can 
prevent starting [ float / 109 / of the above-mentioned return fuel / get down ], and 
malfunction of a float valve 90 can also be prevented. 

[0049] Next, based on drawing 3 , drawing 8 , drawing 10 , and drawing 13 , the cooling 
system of Engine E and a spare fuel tank 89 is explained. 

[0050] Engine E is equipped with the subengine water jacket 163 for cooling of the main 
engine water jacket 162 for cooling of the cylinder block 6 and the cylinder head 8, and 
the oil gallery for lubrication, and a spare fuel tank 89 is equipped with the engine water 
jacket 180 for the cooling. The inlet port of the main engine water jacket 162 is open for 
free passage through this channel 164 to the intake 165 (refer to drawing 1 ) of said 
extension case 1, and Water pump 166 driven with said driving shaft 17 in the channel 
164 of this is infixed. The thermostat valve 167 is minded [ of the main engine water 
jacket 162 ], and it is the 1st drainage ditch 1681. It connects and the down-stream edge 
is opened in said extension case 1. Moreover, the inlet port and the 1st drainage ditch 
1681 of the main engine water jacket 162 The 1st relief valve 1691 It connects through 
the detour channel 170 which it had, and is the 1st relief valve 1691. It will open, if the 
water pressure of this channel 164 becomes beyond default value. 

[0051] the 2nd drainage ditch 1682 which the 1st branching channel 171 is connected in 
the middle of this channel 164, and this is connected to the inlet port of the subengine 
water jacket 163, and opens a down stream edge in the extension case 1 in that outlet it 
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connects - having - this 2nd drainage ditch 1682 **** ■ the 2nd relief valve 1692 which 
will open if the water pressure of the subengine water jacket 163 becomes beyond 
default value It is prepared. This 2nd relief valve 1692 An injection-valve opening 
pressure is the 1st relief valve 1691. It is set up lower than it. 

[0052] Moreover, the 2nd branching channel 172 is connected to the 1st branching 
channel 171, this is connected to the inlet pipe 175 of the engine water jacket 180 of a 
spare fuel tank 89, and an orifice 174 is formed in the middle. The outlet pipe 176 of an 
engine water jacket 180 is the 2nd drainage ditch 1682 of the above. It connects. 
Furthermore, the test water way 177 which stands in a row in the test water hole 178 
which carries out opening to the outside surface of the undershirt case 3 is connected to 
the 2nd branching channel 172 in the upstream of the above-mentioned orifice 174. This 
test water way 177 is caudad located also in the state of [ engine water jacket / 180 / of a 
spare fuel tank 89 ] the tilt rise of an outboard motor O. 

[0053] Water pump 166 driven with a driving shaft 17 supplies the cooling water 
pumped up from the intake 165 by **(ing) to this channel 164, the 1st branching channel 
171, the 2nd branching channel 172, and the 3rd branching channel 173 at the time of 
actuation of Engine E. And the cooling water supplied to this channel 164 is the 1st 
relief valve 1691 at the time of the warm-up of the engine E which the thermostat valve 
167 has closed. It pushes open, flows in the detour channel 170, and warming up of 
Engine E is promoted. When the thermostat valve 167 opens after the warming-up, it is 
the 1st relief valve 1691. It closes, and cooling water comes to circulate the main engine 
water jacket 162, and can cool Engine E. 

[0054] Moreover, the cooling water supplied to the 1st branching channel 171 is always 
the 1st relief valve 1692 irrespective of the cold machine of Engine E, and warming up. 
The subengine water jacket 163 is circulated pushing open, and the oil gallery for 
lubrication is cooled. In addition, the 1st relief valve 1692 An injection-valve opening 
pressure is the 1st relief valve 1692, even if the water pressure of the subengine water 
jacket 163 falls by valve opening of the thermostat valve 167, since it is set up 
comparatively low. It can continue opening. 

[0055] Moreover, irrespective of the cold machine of Engine E, and warming up, always 
a part circulates the engine water jacket 180 of a spare fuel tank 89, the cooling water 
supplied to the 2nd and 3rd branching channel 172,173 cools this tank 89, and the 
remainder discharges it from the test water hole 178 through the test water way 177. 
[0056] The cooling water which passed the detour channel 170 and each engine water 
jacket 162,163,180 is the 1st drainage ditch 1681. Or the 2nd drainage ditch 1682 It 
passes, is discharged in the extension case 1, and is underwater discharged from the 
centrum of the boss of a propeller 20 with the exhaust gas of Engine E. 
[0057] As shown in drawing 8 and drawing 10 , said engine water jacket 180 is the tank 
body 891 of a spare fuel tank 89. It is formed between side attachment- wall 891 a which 
adjoins Engine E, and the flank cap 181 joined to this. It is formed so that it may extend 
for a long time in a cross direction, and an inlet pipe 175 is attached to the lower part of 
that front end wall, an outlet pipe 176 is attached to the upper part, respectively, said 
3rd branching channel 173 is connected to an inlet pipe 175, and this engine water 
jacket 180 is said 2nd drainage ditch 1682 to an outlet pipe 176. It connects. In an 
engine water jacket 180, the stream advice wall 184 prolonged at a cross -direction 
horizontal in the pars intermedia of an inlet pipe 175 and an outlet pipe 176 is arranged. 
Moreover, this stream advice wall 184 While ribs 184a and 184b of a left Uichi pair 
formed in one are consisted of by the opposed face of said side-attachment-wall 891 a 
and the flank cap 181, the small gap 185 is formed between the front end walls of an 
engine water jacket 180, and the Oma spare time 186 is established between the back 
end wall. 

[0058] Therefore, the great portion of cooling water which flowed into the engine water 
jacket 180 through the inlet pipe 175 during actuation of Engine E from the 3rd 
branching channel 173 Stagnate the engine water jacket 180 whole the surroundings 
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greatly, and the stream advice wall 184 is circulated that there is nothing so that the 
Uma spare time i«6 may be passed. A spare fuel tank 89 can be cooled efficiently, the 
fuel in this tank 89 can be cooled effectively by this, and generating of fuel vapor can be 
suppressed as much as possible. An engine water jacket 180 and the passed cooling 
water are an outlet pipe 176 to the 2nd drain pipe 1682. It flows out. 
[0059] If operation of Engine E is suspended, since actuation of Water pump 166 will 
also be suspended, the cooling water in the main engine water jacket 162 of Engine E 
and the subengine water jacket 163 can flow mainly down this channel 164, and can flow 
out of an intake 165 outside. Moreover, the cooling water in the engine water jacket 180 
of a spare fuel tank 89 can flow down an inlet pipe 175, the 3rd branching channel 173, 
and the test water way 177, and can flow out of the test water hole 178 outside. 
[0060] In this case, since the inlet pipe 175 is especially formed in the lower part of the 
front end wall of the engine water jacket 180 of a spare fuel tank 89, even if an outboard 
motor O is in a tilt rise condition A back end wall comes caudad and the front end wall of 
an engine water jacket 180 is that an inlet pipe 175 is located in the abbreviation bottom. 
And since the water of the stream advice wall 184 upside can also move to an inlet pipe 
175 side through the small gap 185 and the test water way 177 is coming under the inlet 
pipe 175 further, all the cooling water in an engine water jacket 180 can flow out of an 
inlet pipe 175 into the test water way 177. In this way, breakage of each part by rusting 
of engine water jacket 162,163,180 inner surface by residual water and freezing of 
residual water can be prevented by draining from each engine water jacket 162,163,180. 
[0061] As mentioned above, although the example of this invention was explained in full 
detail, this invention can perform design changes various in the range which does not 
deviate from the summary. For example, the 1st and 2nd air vent hole 1551 and 1552 It 
can also form so that these may cross mutually in the shape of X. In this case, it is both 
the air vent hole 1551 and 1552 at that intersection. It is natural not to make it open for 
free passage. 
[0062] 

[Effect of the Invention] While receiving the surplus fuel which flows back from the fuel 
injection valve side of the engine in this engine room to the engine room of an outboard 
motor as mentioned above according to the 1st description of this invention In the fuel 
vapor decollator in an outboard motor which arranged the spare fuel tank which 
separates fuel vapor from a reservoir fuel, and connected to this spare fuel tank air vent 
tubing which is open for free passage to the up space of that interior, and is prolonged up 
The 1st and 2nd air vent hole which carries out opening of the one edge each to the 
head-lining wall of a spare fuel tank in said up space, The unification air vent hole 
which opens both the other ends of these 1st and 2nd air vent hole for free passage is 
formed. While being mutually isolated to the longitudinal direction of a spare fuel tank 
and arranging said one edge each of the 1st and 2nd air vent hole in the cross direction 
abbreviation center section of the spare fuel tank the [ 1st ], since the other end of the air 
vent hole of one method each of two is arranged to the end [ of air vent hole of another 
side ], and ********** s id e and said air vent tubing was connected to the unification air 
vent hole the dip of all the directions of an outboard motor also depending - a spare 
fuel tank It is possible to breathe through one [ which was exposed to the reservoir fuel 
oil-level upper part / at least ] the 1st and 2nd air vent hole, unification air vent hole, 
and air vent tubing, and the fuel vapor generated in the spare fuel tank can be 
discharged, without making a reservoir fuel flow out. And since one is sufficient for air 
vent tubing linked to a spare fuel tank, it can be contributed to the simplification of 
structure. 

[0063] Moreover, since according to the 2nd description of this invention the 1st and 2nd 
air vent hole was formed in the ancyloid and these 1st and 2nd air vent hole and the 
unification air vent hole have been arranged on the same level surface, these air vent 
hole to this head-lining wall can be formed by arrangement on the same flat surface of 
the 1st and 2nd air vent hole and a unification air vent hole, suppressing the increase of 
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thickness of the head-lining wall of a spare fuel tank to the minimum. 



[Brief Description of the Drawings] 

[Drawing l] The whole outboard motor side elevation concerning the example of this 
invention 

[Drawing 2] The 2-2 line expanded sectional view of drawing 1 
[Drawing 3] The 3 direction view drawing of drawing 2 
[Drawing 4] The 4 direction view drawing of drawing 3 
[Drawing 5] The 5 5 line sectional view of drawing 3 

[Drawing 6] The important section expanded sectional view of drawing 3 

[Drawing 7] 7 view drawing of drawing 6 

[Drawing 8] 8 view drawing of drawing 7 

[Drawing 9] The 9-9 line sectional view of drawing 7 

[Drawing 10] The 10- 10 line sectional view of drawing 7 

[Drawing 11] The 11-11 line sectional view of drawing 7 

[Drawing 12] The 12-12 line sectional view of drawing 7 

[Drawing 13] Cooling water circuit diagram 

[Drawing 14] 14 view drawing of drawing 3 

[Drawing 15] The 15-15 line sectional view of drawing 14 

[Drawing 16] The 16-6 line sectional view of drawing 14 

[Drawing 17] The 17*17 line sectional view of drawing 14 

[Description of Notations] 

O Outboard motor 

al .... End of the 1st air vent hole (opening 
edge) 

a2 .... End of the 2nd air vent hole (opening 
edge) 

bl .... The other end of the 1st air vent hole 
b2 .... The other end of the 2nd air vent hole 



36 ... 
89... 
94 ... 
120 . 
1551 
1552 
156 . 
E 



Engine room 
Spare fuel tank 
Fuel injection valve 
. Air vent tubing 
.. 1st Air Vent Hole 
.. 2nd Air Vent Hole 
. Unification air vent hole 
Engine 



[Drawing l] 



[Drawing 2] 
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[Drawing 3] 



[Drawing 4] 



(H11-125162A) 





(H11-125162A) 



[Drawing 9] [Drawing 13] 




[Drawing 10] [Drawing 11] [Drawing 12] 




[Drawing 15] [Drawing 16] 




[Drawing 17] 
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^rx y -y y e t JM*te1B» tc c i: fc i D , ^ ^ 

y^W 1 5£f8frTc:7^*^-;Wcffl#&tri§^teifc 
^T, iFlffl<D^«tS6 2^r^ffl-rsci:*^RrSgi:^oT 
3X h±Wf0^fe t> > Lfrfelti6 2 CD^a^^tC 
tfita S C t RlggT^ S 0 
[0 0 2 13 *AW3 9, 2^;^y^-«3 7, 3 8 
R.tf?g«®6 2«rfgft-rs 3*<D^;l/h 4 6, 5 4, 6 
5fcfc. T^;UF*-' < ?— 1 0Rtf_hS3J^l/h^M-l 1 
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(4) 

5 

UvM 02 ^rfii^TtiOs C n 5> F^OSP 1 0 1 &t>*X 
U -y M 02 ^LT^;VM6 8 fC^tfSIA^n 

[0 0 2 2] 0 2*^L0 4 tC*3l/->T, IV^y*/^- 
4 <0±gP^ffi^S^-^<OX V V h tt<D^?j BiiPgB 4 i 

n-5 0 ^-©S«fc|^LT, 3tf-T K« 7 5 QftBflW* -y 
^feC7 3iCJ:*K &rc*<Ofpffl&<D#Z.7 5 atf*y 
yfci;7 4{Ci*?XVv J V*/<-4(DF t 3®tC@a^n 
5o C©^ FIE 7 Stett, SWBBP«4i *>6x^V 

9©g|57 5i , 7 52 

[0 0 2 3] lit, Sfc£WP»4i *>6KA*tlfcSS 

7 52 M?W<. foB, *©ffl«WK:^Sft*JR 
*3^*«J»JSW7 5i , 7 52 T'ilff^Pa±^n5<D 
t\ 35§C<D*^tK^J 9&8P7 5 1 , 7 52 3:ai®LTx 

[0 0 2 4] l33S.t>*01 4&^L01 7{C7F;-f 

8teaa*. ft#©snai§wi 1 5 mimmm # 

;WMfl 1 7iWKStl4. -73 , ^F«7 5©&« 50 
gptcti. ±T77lR]tC®T>*T±^^X>^>'*^— 4 ©rt 

9(c^s?«s#i^<Q«2aatBfi 16 obi«mq 

Pgfl4i i:±|Rlf©gi7 2^#LTllt5^? 1 

i8««(ten«. *LTSsiRtfsiS2»im 15, 
1 1 6 it. xyyy*^-4 07y^-^-X3'\ff)i 

•KKlSlJT5^--;WWfl 1 7 ZftLTmmz&t "ft 
[0 0 2 5] ILT, ffilBMPflS 1 01 fttf*y «y h 1 

jeni 1 5to<D9s&rz»fm&B&i 2 3. n?2«ii 

• l 1 6Rth*«JX^l 1 8*aLT«2fHP»4i *Vx 
jR2iiRl 1 6©«I**1 1 8 

6, S^THPffi4i teffl#t-SJR*©*2aBIttl 1 6 
[0 0 2 6] ^fC, 0 2^L@4ld^Tiy->*> 
[0 0 2 7] Z^l/fr— X 7 ©HUa^tRM^ jo 



I^HPF 11-12 5 16 2 

— 7 6 ZJ* 3 "^'©ijvl' h 7 7 TSScuSo 3x35*9" -n* U>' 
t-7 6 «fl«0*^gP 78t, C ©#f*gfl 7 8 ©£$!] 

»7 9H\ *<0TiS»«:TlRl*teMP-r*««WP7 9i 
*©±4SSlc#{*gP7 8 ©rtSBSSHflfcijl 

ji-r§jiji7L7 92 ©m-ti'u^-y-— 7 6© 

*i*gl5 7 8<D©ffllffi{CB2«-?n/c7.D-y h>l/#7*-f 8 0 

[0 0 2 8] XO-y h;l/5j?x^ 8 Ott, ^fca^SKKC 
7z*-;l/K8 5teft«H£?n«. x/l/tf 8 1 fc, "9" 
-^^82^ 4*<DtMf83a, 83 b, 83 
c, 8 3 d t. mty'yWZ 4 fcfc— f*fc:«*fc!R£C 
K 8 5 tfi>->'> E ©^ffllffifcjft'P <fc -5 tcgE 

7 ©tfffitcft -5 Sfmfr 6 * ^ -y $ 7 ©j&ffiSEfc j& 
$«MVNfcl«9 0' g*.3t>©T**»J* BjJUtt^-r* 
^F-eSoTfefi^*', *HS85P-eiiXP-y Wl/tff 5 
-r 8 o©3at@^©fci6tct0lB-9— S?*^* 8 2. ®M 
I83a, 8 3 b, 8 3 c, 8 3 d Rlfffrtt?^ >iS 8 
4 t-ftttoTI/^. 

[002 9] ftja^xisfc— ;b K 8 5 ©x;l/# 8 1 Rtf "9" 
—S?*:/* 8 2 ©»«»»•«:» U— 5>*;/*8 2©±« 

C©gP#-?2tf;H- 8 61 , 862 t )\>— XTL^r* 
•TS 2fi©"7''7'5r>y h 8 63 tlcJ;t)^7yi'y-X7 
©eWBtcH^StU mz&tt7^>i?8 4#M0t*© 
h 8 7 T*v"y >^-y F 8 ©-fefflllffifc^/ig^nfc^ 
^?x*-;l/FH5tftM8i fcH£Sn«, 
[0030] ^(C, 02^>LE8fcS^TX>'J?>' 

e <Dnmwmm<omm^twm-tz e 
[0031]^ v^/^—9<D^mi^ty^>^^^y 

T^oDs cn6fiBE«sB*V^ , 8 8k:J:t>T. »«teH 
•Stl«:**B»*>* (HS^-f) Li 
*^LT»5IL.fc«S^ S^LftV>ffiflE«S5»7w;l/^ 
&tf«SB(W&SL2 *j>LTxyj?yE<Dfi«lcERL 

tc. PRmn>y*— 7— Al 0 1 ^rSaf-r^tRMo-y^— 
7- AW 1 0 2 te#>^*»ffla y *-7-A 10 3tf 

pwwcaa»*nri5»), ^©=HyyiKi(iffla<yA-7- 

A 1 0 3<D-tfWWIS*A«l3 9fclS*Tfc2j«vy*A 1 
0 4 fcffd-r*k«te, ffi«g^«4lfflSS^>^"8 8<D 
y^y^^ 1 0 SlCflW*. CftlCfcD. ffifiEAm^ 

y^8 8 a$43 9 fct oanftsti*. 

[0 0 3 2] $fe§6^L@l 2fC^-r«fc-5fc, buIB 
«B&flSR*>^8 9ttT«0*Vi'*«:8 9i 

±»c^n-5±a!4-t77*8 92 tt-:2^fij-*nT 
h 1 3 oi m^\cmm-t^\tmm^mz ? 
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7 

i 302 t, ijjtc&m^zitnm^'mzzf 

^fvh l 3 03 ttf-mcBf£ZtiZ a ctiZT'^'r 
•V Y 1 3 0i , 1 3 02, 1 3 03 <D9o^(O^JllClt 

^nvayiy h i 3 i *^nf^t?n, cn^D 

^•y h 1 3 1 ^/rLT^lStf^2y^^-y h 1 3 
Oi , 1 3 02 »±, S4^f8 3dM->'J^7D 
•y * 6 fC«/£Lfc§! 1 RtfSJS 2 I&tttfX 1 3 2 i . 13 
22 ictffrh 1 29i , 1 2 92 tJ;t)fnfnHfttt 

?>n, ^rcm3y^^r-y H3ni> -^-^y^s 2 
ofi!iffi{c5iiSL/-c5:if tf>i 3 3&c3y§£n-5 0 ±ie^ 

C0033] ffiMMft*><>8 9<Dfymat, mm?* 

mnm^Li wmBhrnm* >■> 8 9 icmmz nzstfr 
uthuis^# i o 8 *fflfflmm?%7v~ h i o 9 1 

T-T-Sfc, fUTO^f 1 0 8i!)TOLTffiEW/fyy8 8 

<D^^*««J^ * > t> 8 9 F<9 ICW A L , jHJg 
;UJ^±{c±#-T5 MH# 1 0 8*^#LT{gffi$!58 

COO 3 4] ffiShtim$>?8 9lClt, K^V^OSiT 

T*mm*m&*mcfovrcmEttimx>?9 it, m$ 
9 2 ttfwens. 

Co 03 5] SEEj^^yyg nt, ^(DPiffivmmw 

±{*t>\ — *f<0¥Rf§H£l 3 4 a, 13 4 b Sr^^to 
^T#5Rftf#cD6&T^fcf2 3 4T*M«£n3„ 

i:©aiM«t/cfetDT'fe5o C«D»f^#13 4fC 

{±. 4>*©«»***A/-e»st— »oan«» i 3 5wm 

5)c?nTfet), #SltfiSl 3 5fcdLk/^K 1 3 7tf# 
^n£<D^ifC^LfcS$&gOIKttA>Kl 3 

6 {c o % affflKs*^^' 9 i nmmmmz ^89© 

>^89 ©T«-ttteM»-»©7y 1 3 8 

i)\ %rz?OTMWlcM'&-M<DMt*7s l 3 9tf- 
#lcBf%i£tlTi3 9, &mt'*>Vl 3 6<D-$tii<D7v 

$ 1 3 6 a *nfi>rz,±se.7v zm&gt i 3 8 fc^-r 

ZtPklC, #JR«/5VK1 3 6©flMS*#JS"r*±IH* 
1 3 9 tCsJOl/ Hi 40 -CH#-r« C £{C <£ tK i& 

fflwstfv:^ i nmmmmzy? 8 9oss^®(c^ 
vrm&mm^y9 i zmmum 
$z/?8 9<DmTicmm-rzctic£t). mz>?8 9 
v&gKffimiczm-ztitc&mmn'g 1 4 1 t, mxy? 
9 ioM4Sffifcggia^nfe^Ap < g9 i i twmmc 
iasfEB^ti. ctie.{±@^@wgffl^^wi 4 3x*m 
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8 

CO 0 3 6] mi£MH7 J 9 ZteffiWlj&nzXr 8 
9^177^7 H 30) <Dnffl!lffifClS-f>t^e.nSo 
m*>, mi7 : 7'rv M3 0i IClt, MIX* 145S 
Xl7v^%^l 4 6 tfM'&VT BlitZ tlT 35*), ffiffi 
^7-<;l/^9 2C>^{crfA/^^Kl 4 7^LTS 
^•LfcSiffiS^#/^y Kl 4 8 <0-^<5D7-v ^1 48a 
^±ia^-y^^-&^l 4 6JC<££"f 3£#iC, ^OftefiS 
3:tf/l/h 1 4 9T*±ta^#^ 1 4 SlcHirrSclfcK: 

1^7 H 3 0i 0^«SBfc»ftf*tJ6n*o C -5 
LT»EE«R# 1 ^9 1 OS^BStegaRSnfeiaSfiHiP 

sttsajs^MEaasMi 1 4 4 T-s^^n-So 

CO 0 3 7] MbT. ltSEEim$>79 1 VrJKtt 1 

yy^mm^-r zmmmc^Mfi 1 ^? & c t *m± 

CO 0 3 8] ;l/H 8 5 0^77>^8 4 

ta± s «ftU— ;l/9 3*^^*cD^;l/h 1 1 3T-ISJ 
ni.fc«{C, 4ffl^i>U>'^l 2tC^fS-r-5 4|B£D^ 
«*f#9 4^@^?nT*5t), «BE«W7Y^9 2*> 

l^-;b9 3CD±CfC^t^n/cU^a.l/-^ 9 5 ttggR 
«*f#9 4(C^^n^^©ffi*^rpg-r«i:ttiC. 
*ffl©«B«*«WB3L*Ls %^LTfifS)^^V^8 
9 fcil^^-^So P^o. U-^ 9 5 ©ISJgEETjSrfSS-r 
1/^ a 9 5 1 y J' 8 2 t tEf 

CO 0 3 9] MLTv x.yi?yE%:mfr&-ZZmcit, 

¥tbfflhmiL?4>te$s^xmmm*>ir 8 9 ic-mm 
nm#z'79 1 RxfmEEmmy ^^92 zmntfTM 
imtmiLW^mmu %.^T*?<Dnmti&n?>? 8 9 

)l K 8 5 fcfttftttT ;1/ F&tftft 

Co 040] m7iz^ism9frt>ffl£>fr%;£oic, mm 

MftZ>*8 9fa<D±mC3L7^hmi 5 l^fiic^ 
n& 0 C©l7^yMl 5 1(i s ±gU^^-y7 p 8 92 
0^®{cWmtcF5Pi%fcltT§§IS^nrc-^PSS 1 
5 2t, C OP6HIS 1 5 2 <DTffiffi Icte-S-Ztlfc'^y 7 
t^yis— M 53 £T*Wl£Ztl,. H<Drty7)l'7°l'— h 
1 5 3lclt, I7^yhll 5 1 ©^gP^rTaJO^ffl 
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IzMM-TZMfL 1 5 4tf^nT^5„ 

[004 1] «8&«S»^>* 8 9©^#g{c«:, ±IBX 
T'OM 1 5 1 teft-JBtfMCrt-S— *f©SS 1 KM 
2l7^yl-?Ll 5 5i , 1 5 52 cnei7^> 

h?Ll 5 5i , 1 5 52 <DffiAS«SJ£«a-r 3^85X7 

x7^>'h?Ll 5 5i , 1 5 52 ti, 

ai , a2 *\ St"lc»iWB^^*8 9©&^riftfc 

TO«W1UT*WWIW* V * 8 9 <DW«^filW4>*» 

1 5 llcBiPU loSl, H2#- ^coxZ^VhfL 
1 5 5i , 1 5 52<OiBbi , b2 $rffi73©x7^:x 
HTLl 5 52 , 1 5 5i (D— filial , ai £&&75tfg|BI 

OB, ±E»K »2X7^h?Ll 5 5i , 15 52 
Slf^SSxZ^^ F7L 1 5 6tt, W— 7K¥ffi±teE«2 
nSi'MC, ±gP^-v-v^8 92 OJPAffi8 9 2 atcF 

U;i/inx*n*t.OT?, ^n?>©ftu:pteB& l 57 v 
mmznzo c©<fc?ic, ±mw.\ , i2i7^h?L 

15 5i, 1 5 52 Rtf-a-JffixT-^VhTLl 5 6£:|iSJ— 
7k¥ffi±(;:B5g-f SCi^ciO, 1S++V78 92 © 

[0 0 4 2] ±f+ty78 9 2 ©±ffite«\ A»[X7 
""O H7L 1 5 6 \CW&%— 1 2 1 Jt«Mfi2r 

*i, coflNf^l 2 ltt, WETW'Ol/h*'^— l 0© 
TffiK3g»2nftl8*¥ 1 2 2 fcx7-^> hf 1205: 

[0043] nt>*0i 4^lhi 7 icfc^-c, teie± 
BRRtfT»"W h*A-l o tc&, AQiefB i aoiw i i 
5f*3*\ *on»s6 8ta*3^fflaassi 2 3t, 

±fE8l^# 1 2 2 fca*SX7^y hffljfiiSS 124t 

[0 0 4 4] ffijLT, «SS««#>*8 9rtT?«x If9 
My7;l/7Wh 1 5 3©58?Ll 
5 4 , I7^VH 15K$K$2 X7^V h?L 1 
5 5i. 1 5 52 , ^M^T^hUl 5 6, I7^V 
H12 0, x7^>-h«»lSSl 2 4S.th*m2«l© 
1 1 6fr£&3x7^;/higg&£«LT&73B8Qg|5 4i 

ft 5 C £««■«?*. iW^7?8 9A'l>7 

>E©Sfc#f^£:Stffc:»), l/^al/-?9 5*^©Iig 
©jfeWMS««»«aW(B«^ v * 8 9 fcaarrs c iSlcS 

slt> aisnsR^vi' 8 9 fiicimm$Lff¥%£.-tz 

2jSJIfti 1 1 6©9)£S 1 l 8A^xy^y*/^-4± 

a5©^77rapgP4i *auT^ap^xA-Xfc:»iasn 
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3„ jfcfc, ^-©^ ^w^5v7j*JiSx7'<> hfflSiliS 
12 4tt,'Il ililfS 1 1 SfCfeVT&StffljSilgg 1 2 

3fcfi|gl 2 5te«fc3H«*nTV*©T» ttMEHKft© 

^yl/h^6 8 ^©SSAfcfc&K* 
[0 0 4 5] Ufrfc, jftflUfflEHftl 2 3Stfx7^> 

HHsafti 2 4(4, «s©^iaaitii 1 sternum 

T, XVS?>*/<— 4©«lWtfcB«F»C*2ailttl 1 

6i:aa-rs«td{cLfc©T', *©aa«*»-aimfs 

/o ffll?^rtf©T?x *Bfi©M*ftfe:«#-r*cfc*«-e**o 
[0 0 4 6] £C3T-, ^©e-y^V^fjB^©^ 
/I/ h 7-y 71C £ OMSbflm^ 8 9 tffl&SSfrlSjfc:** 
<«f4bfc*^(C{i, 8 9©l?S«$Sftl±^*> 

*8 9©M«Xtt^teJt«Hi:£n*©T\ IS^V* 8 
9©W8Wift«« : t>d«BfcE««n*iB 1 M^2X7'< 
>h?Ll55i. 1 5 52 0X7^^51^01 
pij&ai , a2 W±EIMHWHBirFfc:i5rr*JifcH:a 
t\, $ ft«M£© p-'Jy y oo^h77 :/« 
ireosaesk: * t» , ««f«w* y * 8 9 < 

©£<»JX«£Mfc: 4a3 ©T\ SB 1 &.tffg 2 x7 

1 5 5i , 1 5 52 Ofatt**— 75"©. X7^>h 
Si 5 l^OROWai X(±a2 ttlHKIIBMIffiTtett 
trtf, flS7a©WP^a2 X»±ai tigi* 8 9 ©±SP 
^KfCMPL^SC fc^T-^S„ Lfrfe— 77©X7-^ 

fc, Kx7-<^h7L©fl&!^bi X«b2 tiBrS88£tf£ffi 
©±73fc:ffiB£r£*63©T*, ^Stx7-0'h?Ll 5 61c 
£T*BrSJ^fttffiALT< SCI U/ctfoT, 

*8 9©rt»tt, ^-©±W^ffltCffiPL^*^< 
fe— ^©X7^>h7L 1 5 5i Xttl 5 52 i:. ^ntC 
a^:i»^x7^> / h7Ll 5 6Rtfx7^V 1 2 0 

^iiLT^-rscifc^RrHgT-fct), mz>-!789ft 
^p^pgi5 4i n^mm-rziittfX'ZZo l*^, mi 

a^^y^ 8 9 (CglK-rSx7-<> hf 120 t±*fC 

-*T*s!?s©T% mm<Di&m<tte 

40 [0 0 4 7] $rc^lS:t;m2x7^>'h7Ll 5 5i , 
1 5 52 ©X7^yhf 1 5 1 ^©MPfiSS a , b «, 
>y7;UXl^-^ 1 5 3ic&K>mfrtl%(DT\ WBbWS* 
z/? 8 9 rt©jTO£S©ifo^{cJ:3fc, ^©^©^ 
lS.tf^2x7-^>h?Ll 5 5i , 1 5 52 ^©aA^r 
/^•yyjV^U—b 1 5 S^^Ct^tSo 
[004 8] l:ftl7M@l 2 (C^-T i ? tc, ±gP^ 
fyT'8 92 ©A#Sfc«, MfB^MLSLs 

snsfn^i 5 9 ^-n(ca*s^KL?L 1 6 o 
^istt^nso c©^Mu?Li 6o a, Miax7^y 

50 Hi 5 1 ©MSP^S 1 5 2 ©HflffitCggp-r -5 <fc a 
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!■+ 5 n« — 75\ Mie^>y7;l/^U— h 1 5 3}±. iilBPS 
7/V:7V— h- i 5 3±tc"it£tti£n3c £fc3:3#>5, 

zommwc^&nz$mtt'^y7>i<y , is-h i 5 3± 

7n-h 1 0 9^0^5^11:1,1, 7D-F# 
CO 0 4 9] ^fC, 03. 08, 0 1 ORtJm 1 3tcS 

[00 5 0] x^yEti, WJV^n7*6& 
tf 5/ U V ^ y F 8 ©^©fca6CD± «7 £ «y 
h 1 6 2&tJ\ iSmffl^-Y^i'^ycO^gKDrcfeOIiJ 
V*—*?**? h 1 6 3*i*. MSMB»*:/*8 9 
t±, ^©^©/c^^*— ^-^-y h 1 8 0%{i*. 
-So £"7*— fiS-V^'? b 1 6 2©AP&±s *7k8gl 6 

4 ^r/>bTHUtax^X7 1 V>'3 X 1 <0^7]<P 1 6 

5 ICjIiIU ^©^TkSS 1 6 4fcMIHig«J 

lii 7 fCcj; ty%%M£tiz>'y *—$#>y i 6 6*^^$ 

n5o #i?-*try b 1 6 2 ©ffiptcfct-y— 

1 6 7«:/rUT^ 1 #*B 16 8i fttftttsn. f<DT 
^tttutHx^X-rV^g X 1 rtfcW^^n-So 
£fc£<7:*— #^*y-y H 1 6 2 0AQt*li7KSS 1 
68t tt±, JBl UU— 7#1 69i %«F^)fc2(5l7l<K 
1 7 OSr^LTg^n. Il';U-7#16 9i tt* 
tKSS l 6 4 <D7i<S^M^«Ji(±(c^r« t gi#-T « J: 5 (c 

CO 0 5 1 ] *7|<g& 1 6 4 C03£cf tCfg l #|&7j<Sg 1 7 1 
**!B«Sft, Ztlimtr*— 2i?+1rv b 1 6 3CDAP 

ic&WtZtu t<Dmaicit, xi-xf>->3 v-jr— xi 
rtfcT«WB*W»-r«JB2SP*»l 682 tfS&KStu 
C©m2P7KKl 6 82 ica, mtr b 1 

6 3©*ffi^«te«w±k:a5tii8#"r**2 y y-7 

#1 6 92 ««R*J6n*o CC«2'J'J-7#16 92 
C 0 0 5 2 ] 1 #«7j<8g 17 1taiS2 #Hg7j<8g 

1 7 2«*aassn, cwsi»«m*>i'8 9©^*- 

h 1 8 OOAPf 1 7 5 IC&WtZtl, ?t<D& 

$>ic*v y^xi 7 4*w^n-So 

h 1 8 0<DtUPW 1 7 6«±IH^2^tKSS1 6 82 tcg§ 

sKsn^o ?^tm2^i!S7mi 7 2fct± s ±xi*vy 

WX1 7 4©±iiitT\ 7>#—>r— X3 0^S{C^p-r 
•5^7k?L 1 7 8{C»*-5^7j<^l 7 7«^n«„ C 
©Wl 7 7tt, iJ^«|0(D^;Vh7'-yy«ffiT-.feffl 
BMB&jr^s 9©<7*- Zi?*frv b 1 8 o<fct>T?j 
(CffiB-T 3 J: 5 left-? T^-5„ 
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[0 0 5 3] rfo'oT, o:>i7> E©f£I&8#. St^Offfll 7 
fc<fc Ofgift^tli)^* — ^.iOT'l 6 6ti, EttkPl 6 
5 *^S^±^f fcftSPTk^Tkgg 16 4, Sit 1 ^Hgzkgg 

V— "eftl 6 7#Mi;T^£>XV:>7>'E©lgMite 

^{c«, m 1 y y-7# 1 6 91 «jf lm»jt2h*b 
1 7 ote»EnTxy^>Eo«ai*isji-rs 0 3-©®$ 
i& -y-^e#i 6 7««Hi#F"r*fc» »i yy-7#i 6 

9i *iHi;T, »Wi7*-?-7t^«7 (-16 2?: 
CO 0 5 4 ] g-fe, £ 1 1 7 1 (c«|&2nft^ 

yy-7#i 692 zmsmimwzmv*-*^* 
v b 1 6 3^giiau »»ffl*-i';i/^7y€»*Pf 
*• mi yy-7#i 692 <op^ii{ijtis65fa< 
^^nri/^A^. -y— ^-#i 6 7©^#(c < tysi('> 

*—$f$*t"ir'y h 1 6 3<D7i<ff^T^-pTfe, Il'J'J 
-•7# 1 6 92 imzmfZCttfT'ZZc 
CO 0 5 5] £7c. ^2, ^3^®7j<^ 1 7 2, 173 

^«*&£nfc}^7M±> xy-7yE©M, ®«^?) 
t\ -Sli^«m^ y ^ 8 9 © >> * y 

» bl 8 O^r^ilLTS^^^ 8 9?r^L, gitftftt 
*K 1 7 7 *«T«Wc?L 1 7 8 A^Ptti^rSo 
CO 0 5 6] iSIhJtKSS 1 7 O-f'S-^* — ^^^-^-y h 1 

6 2, 1 6 3, 1 80 fciiaLfcJfcabJctt, ^ 1 gfTfcil 
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